first applied the fluorescent-antibody (FA) technique to a study of enteropathogenic Escherichia coli (EEC) serotype 0127: B8. More recently, this technique has been used to study the incidence of E. coli infection in diarrheal disease Cohen, Page, and Stulberg, 1961; Nelson and WVhitaker, 1960; Nelson et al., 1961; Page and Stulberg, 1962; Shaughnessy et al., 1962; Thomason, Cherry, and Pomales-Lebron, 1961) . The specimens used in most of these studies were rectal swabs; in a few cases, stool specimens or pure cultures were also examined. Cohen, Page, and Stulberg (1961) found that culturing the stool in broth increased the number of specimens in which microorganisms could be detected by FA techniques. The material had to be sedimented from the broth and resuspended in saline before slide preparations could be made.
In this Division, the fecal specimens received from patients with clinical evidence of enteric disease are rarely fresh; instead, they are suspended in buffered glycerol solution (30%) and mailed to the laboratory.
Since results obtained by conventional cultural methods usually require a minimum of 4 days, a more rapid, but equally reliable, method of examination was sought. An adaptation of the FA technique seemed ideally suited to this problem.
A few fecal specimens were examined directly by the FA method. The glycerol had to be washed out of the material before the film preparation could be made. Considerable fluorescent debris was present in most of the specimens, which made the microscopic examination time-consuming and the interpretation difficult, particularly if the microorganisms were present in relatively small numbers. This method was therefore discontinued.
This report proposes the use of stool cultures from blood-agar plates for the detection of EEC serotypes by the FA method, and reports the results of a study of 364 fecal specimens by this method compared with conventional cultural results.
MATERIALS AND METHODS
Stool specimens from children up to 3 years old with a history of diarrhea were examined for the presence of EEC serotypes by conventional cultural methods. Briefly summarized, the cultural method was as follows. The specimen, in glycerol, was streaked on a blood-agar plate. After over-FLUORESCENT-ANTIBODY DETECTION OF E. COLI night incubation, about 10 colonies were picked at random and tested for slide agglutination with two polyvalent pools of antisera. (These pools were obtained from the New York State Health Department. Serotype 0124:B17, not included in these pools, was obtained from Difco and was tested separately.) Any colony observed to agglutinate in one of the pools was isolated and tested in the monovalent sera (Difco) constituting that pool. Tube tests, with both boiled and unboiled suspensions and the monovalent antiserum, were used to demonstrate both 0 and B antigens. Limited biochemical tests were used to confirm identification as E. coli.
When it became evident that all serotypes found by FA could not be isolated by testing 10 colonies for slide agglutination, more intensive searching was attempted, by use of one or more of the following procedures. Additional colonies were tested from the original blood plates; the saline suspension used for FA studies was streaked on a new blood plate; a new suspension was made of growth from the original blood plate and plated; the original specimen was replated. Multiple colonies from each of these plates were tested for slide agglutination.
In the present study, the blood plates prepared for cultural examination were used for FA studies. A loop was swept across the area of heaviest growth on the plate. The growth thus scooped up was suspended in about 1 ml of physiological saline. Film preparations were made from the well-mixed saline suspension. The staining method employed was obtained from the New York State Health Department Laboratory, and is based on the method used at the Communicable Disease Center of the U.S. Public Health Service. The films were heat-fixed, stained for 15 min with conjugate (two pools and 11 monovalent conjugates, obtained from Difco), rinsed in physiological saline, and then rinsed for 10 min in buffered saline (pH 7.2).
The stained preparations were mounted in buffered glycerol and examined for fluorescence. A Leitz Ortholux fluorescence microscope fitted with a 95X fluorite oil immersion objective with diaphragm, a monocular lOX ocular lens, and an immersion dark-field condenser was used for the examination. A 3-mm BG 12 exciter filter and a 2.5-mm OG 1 barrier filter were found to be a satisfactory combination. The light source was an Osram HBO 200 mercury arc burner.
The dilution of conjugate to be used in the test was determined by titration before each new lot was put into use. For purposes of control, the following were included each time a group of specimens was tested: one culture representative of pool A tested in pools A and B; one culture representative of pool B tested in pools A and B. Homologous cultures were used to test the monovalent conjugates. The stock cultures used as controls were kept on infusion-agar slants, from which saline suspensions were made and stained at the same time and in the same manner as the test cultures. Forty-one specimens (11% of the total) were found by the FA method to contain multiple serotypes (two to four per specimen), whereas multiple serotypes were isolated from only 19 specimens (5%). Table 4 is a summary of the results of all 364 examinations.
DISCU:TSSION
This modification of the FA technique for the detection of EEC serotypes offers definite advantages over both the conventional cultural method of isolation and identification and the direct application of the FA method to the feces in glycerol.
The fact that this modified method is much more sensitive than the conventional cultural method is demonstrated by the finding of a larger number of serotypes representing both a larger number of specimens and higher incidence of multiple infections. The method appears to retain a high degree of specificity. In a number of instances, a serotype was found by the FA technique which had originally been overlooked culturally. When the cultures were restudied and a much larger number of colonies tested, the serotype was isolated, although this required testing 50 or more colonies. In 91 specimens, EEC were found, and the results of the two methods of examination were in complete or partial agreement; 18 (20%) of these 91 required the study of more than 10 colonies before the isolation of any EEC serotype was accomplished. Studies of more than 10 colonies in another seven specimens (8%) produced isolation of additional serotypes originally found by FA. In the seven specimens found to contain differ-ent serotypes by the two methods, only the routine minimum number of colonies was tested; whereas, in 46 specimens in which EEC were found by the FA method, only 31 (67%) were studied extensively. An interesting series of 12 specimens was received from a single patient over an 11-week period. The findings are summarized in Table 5 . The patient (CM) was a 2.5-year-old boy. He had diarrhea for a 6-day period, with fever up to 103 F for 2 or 3 days. Neomycin was given orally for 4 days, starting on the day the first specimen was collected and discontinued 1 week before the collection of the second specimen. The child was clinically well by this time.
In the first three specimens, microorganisms were found which produced a slide agglutination with 0112:B11 antiserum. Tube agglutinations showed the presence of the B antigen (though not as strongly as the known strain used as a control). No 0 antigen was demonstrated. The isolate from the second specimen produced fluorescence when tested with 0112 :B11 conjugate, but those from specimens one and three did not. At the time, the culture isolated from the second specimen was thought to represent a strain sharing an antigen with this serotype, and therefore constituting a true cross-reaction. A typical EEC serotype, 0112:B11, was found by both methods in the 5th, 9th, 10th, and 11th specimens. Isolation of this serotype from the later specimens gives rise to questions as to whether the explanation is that simple. It may represent a variant of the serotype, perhaps in some way affected by the neomycin therapy. Typical EEC serotype 0112 :B11 was not present in large numbers in any of these specimens (1 colony in 40 in the fifth specimen, 1 in 10 in the ninth specimen, 1 in 20 in the tenth).
In some cases in which the serotype was found by FA but not by culture, the validity of the FA result was indicated by the isolation of this serotype from earlier or later specimens from the same patient. This type of confirmation occurred in four instances. Salmonellae were isolated from 19 specimens, and Shigella sonnei from 1. In only one of these specimens were any fluorescent bacilli found. Serotype 0111::B4 was found in very small numbers in that one, but could not be isolated. Apparently, cross-reactions with salmonellae do not offer any particular problem in the FA detection of EEC.
The presence of EEC was demonstrated more frequently in this series by FA than by culture.
These results also provide evidence that multiple infections occur with considerably greater frequency than cultural methods alone show. Prior to the application of the FA technique to the study of EEC in this laboratory, when only cultural examination was done and only 10 colonies were tested, the finding of more than one serotype in a single specimen was an extremely rare occurrence. 
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